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What is JILA?What is JILA?

• JILA is a joint research institute between 
NIST and the University of Colorado

• Physically located on the University 
campus

• 29 “JILA Fellows” (NIST and CU)
• NIST JILA Fellows hold “Adjoint” 

Faculty status with the University

• Approximately 250 personnel 
total including Fellows, Research 
Associates, students (graduate 
and undergraduate) and staff
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HistoryHistory

• Founded as the “Joint Institute for 
Laboratory Astrophysics” in 1962

• Founding group of JILA Fellows led 
by Lewis Branscomb

• “Laboratory Astrophysics” never quite “jelled”
– Although both Astrophysicists and laboratory science are still present

• Name changed to just “JILA” in early 1990s (motivated in 
part by NBS NIST)

• Today JILA is known as a leading center for
– Atomic, Molecular and Atomic (AMO) Science
– Measurement Science

JILA Organizational ChartJILA Organizational Chart
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StaffingStaffing

Other Students (4)

Tech. Support (25)

Visiting Fellows (3)

Sr. Res. Associates (6)

Admin. Support (24)

Other Sr. Scientists (7)

Res. Associates (41)
(CU=16, NIST=25)

Grad. Students (100)
(CU=60, NIST=40)

Perm. Scientists (26)
(CU=15, QPD=10, 

T&F=1)

2004 Data

StrengthsStrengths

• JILA is leader in the field of 
cold atoms
– First Bose-Einstein 

condensate (1995)
– First Fermi condensate 

(2002)

• Control of atoms with light 
built on measurement 
science expertise

• Leader in precision optical 
frequency metrology
– 1970’s speed-of-light 

redefinition of meter
– 2000’s optical frequency 

combs
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RecognitionRecognition

• 6 JILA Fellows are members of the National 
Academy of Science

• Many Awards including
– 2 MacArthur Fellows
– 2001 Nobel Prize in Physics (Cornell and Wieman)
– 2005 Nobel Prize in Physics (Hall)

JILA is a unique training ground for NISTJILA is a unique training ground for NIST
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RenewalRenewal

• The founding JILA 
Fellows have retired over 
the last decade
– “Generational” turn over
– Fellows median age has 

actually dropped by 10 
years in last decade

– Generally recognized that 
JILA has successfully 
renewed itself 

• Energetic “youngsters” 
has led to expansion of 
JILA’s size
– mainly graduate student 
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Space CrunchSpace Crunch

• JILA is currently “full”
• However the “renewal” 

means there are many 
young groups
– Likely to expand

• Predict future increase 
of 40-70 FTE
– Based on historical 

group size trends

• Without an increase in 
space (quantity and 
quality), JILA risks 
loosing its best talent

JILA Experimental Group Size Growth
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Proposed SolutionProposed Solution

Tour PreviewTour Preview
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Frequency comb: stateFrequency comb: state--ofof--thethe--artart
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ConfocalConfocal Laser MicroscopyLaser Microscopy

• Focus laser light to the diffraction 
limit (200 nm with 500 nm light) 

• 0.1 femtoliter excitation volume 
• For V = 10-16 liters and [conc] = 

10-8 M, only 10-24 moles in volume 
• ⇒ Fewer than 1 molecule excited 

at a time

laser focus
200 nm

laser focus
200 nm

Applications of Applications of ConfocalConfocal MicroscopyMicroscopy

0 µm
0 µm

10 µm

10 µm

0

5

10

15

20

2 4 6 8time /s

In
te

ns
ity

 /K
Hz

Single RNA Single RNA 
FoldingFolding

Laser writing of metal Laser writing of metal 
nanoparticlesnanoparticles



9

Atomic Point ContactsAtomic Point Contacts

Sensors of Nanomechanical motion
•Same principle as scanning tunneling 
microscope

•Exquisite sensitivity to nanomechanical motion

•Implement novel microwave measurement for 
order of magnitude speed increase

5 mµ

1/22.3 fm Hzxδ =

beam

APC

Actuate Beam with Electrostatic Force
•Suppress intrinsic shot-noise of tunneling 
electrons with active force feedback

Measuring protein motions with Measuring protein motions with 
femtosecond lasersfemtosecond lasers

• Dynamics of heme proteins: 
cytochrome c & FixL

• Ligand binding & motions in 
CYP450

• Microfluidics for optical 
spectroscopy


